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INTRODUCTION

1.1 Installation

On receipt of the pump, remove all packing material, protective
blanks and covers and inspect the unit for any damage incurred
during transit. Contact Edwards High Vacuum immediately if any
damage to the unit is found., When fitting the baseplate, ensure
that the notched end is positioned under the o0il box.

I

WABNTRG: RELEASE ALL TRANSIT BOLTS/BRACEETS BEFORE COHHISSIONING

THE SISTEM.

GENERAL THFORMATICN

The E2M1.5 rotary vacuum pump is a two-stage, oil sealed,
direct drive unit designed for a wide range of basic vacuum
pumping duties, The pump 1s free standing and is directly
driven via a coupling from a single-phase motor., The standard
motor supplied is a fan cooled, totally enclosed machine to
comply with IEC-IP4Y safety enclosure .requirements and
incorporates a thermal overload protection with an automatic
re-set (single phase).

2.1 Technical data

Displacement (swept volume) 50Hz - mih~ 1.5

60Hz 3n"’ 1.8
Speed (Pneurop) 50HzZ 3& » 1.6

60Hz m3 2.0 )
Ultimate vacuum (partial pressure) mbar 5x 10°
without gas ballast (total pressure) mbar 1.5 x 10“3
with gas ballast (partial pressure) mbar 2.5 x 107
Inlet connexion KF'10
Qutlet connexion _ . : Nozzle = 11mm

external ¢

Maximum inlet pressure for
water vapour mbaq 15
Maximum water vapour pumping rata gh - 16
01l capacity " litre 0.35
Recommended lubricating oil Edwards 15 or 17
Pump operating temperatura (normal) °¢c : 75
Weight kg 10

2.1.1 Eleotrical data

The motors normally fitted €o this pump are to IEC-IPUY safety
enclosure requirements and are rated as follows:~

110/125V, single phase, 50/60Hz (0.16kW)
220/280V, single phase, 50/60Hz (0.16kW)

The single-phase motors incorporate a thermal overload
protective device with automatic reset. HEnsure that the mains
voltage corresponds with the voltage specified on the motor
data plate and the supply is used to 13A rating.

03-A371-01-882 -4 .




A flying lead is prbvided For connexion to the mains supply,
this lead is colour coded:

BROWN = LIVE
BLUE = LIVE
YELLOW/GREEN = EARTH

2.2 Construction

The pumping mechanism 1s a slotted rotor/sliding vane type
housed in a stator which incorporates nigh vacuum (HV) and low
vacuum (LV) stages with an interconnecting port. An additional
{optional) pumping port can also be incorporated to provide an
interstage pumping facility at interstage pressure, The bore
of the high grade cast iron stator provides an ample centre
Journal bearing for the overhung rotors. The complete pump
cartridge is mounted on an adaptor at the drive end and is
enclosed by an oil reservoir box.

A pressurised lubrication system (Fig.3) ensures a conatant
flow of oil to the pumping mechanism throughout the pumping
Speed range., The oil pump comprises a sliding vane operating in
an eccentric housing and actuated via a coupling driven from
the LV rotor. The oil is pumped from the o0il box via a fine
mesh strainer and is circulated "via the spring-loaded
distributor valve to the LV rotor end face and through the rotor
to the interstags journal bearing where it is outgassed prior
to lubricating the HV rotor end face. If the pump stops for any
reason, the oil distributor valve will close to prevent further
discharge of oil to the pump interior. Sinece the pumping
chambers are aip tight, this arrangement prevents both air and
0il 'suck-back' unless the gas ballast valve is open, (For
protection in these circumstances refer to the 'Gas ballasting!'
section), ~All shaft (dynamic) seals are fluoro-elastomep as
standard, as are also the distributor and discharge valve
seals. The pump cartridge is completely O-ring sealed and
dowelled for ease of maintenance,

The level of 0il in the o0il box reservoir is indicated by a wide
ranging sightglass, 01l filler and drain plugs are provided on
the oil box. :

External connexions comprise a flanged inlet adaptor, outlet
nozzle and gas ballast control knob., An alternative location
for the pump inlet is provided on the side of the adaptor as
indicated in Fig.1. Pump mounting is by means of a detachable
steel baseplate fitted with rubber pads or vibration isolators
which are designed to absorb any vibration generated by the
pump during operation. Details of vibration isolators can be
found in the 'Accessories' section.

-5 . 03-4371-01-882




2.3 Gag ballasting

The E2M1.5 rotary vacuum pump incorporates a gas ballast
facility to enable it to pump most condensable vapours directly
without significant contamination of the pump oil. This
entails the introduction of a quantity of air or gas at
atmospheric pressure via a manually operated valve (housed in
the adaptor) into the volume between the LV stage, rotor blade
and the discharge valve whilst the gas ballast mixture in this
volume is at a comparatively low preasure. j

When the volume of gas/vapour mixture is compressed prior to
expulsion, the discharge valve opens before the partial
pressure of the vapour component is high enough to cause it to
condense. To prevent ingress of dust and to improve silencing,
the gas ballast is filtered by a polyester foam
filter/silencer,

NOTE:

For remote or automatic control of gas ballast, the manual
valve can be replaced by a solenoid~operated gas ballast valve.
This arrangement will also provide more sffective vacuum system
protection if the pump is shut down with the gas ballast open.

2.4 Interstage pumping port modification {A500~50-~000)

The embodiment of this modification allows the gas ballast
inlet to be used as an additional pumping port by connecting it
to the inlet of the low vacuum stage.

1

WARNING

This modification removes the gas abllast arrangement, upon
embodiment any reference within these instructions to gas
ballasting must be ignored,

Prolonged running with the interstage port at atmospheric
conditions ‘could result in oil starvation of the interstage
bearing which could result in seizure.

If the system is pumping contaminants, with the gas ballast
facility removed, a more frequent oil change 13 recommended.

03-A371-01-882 -6 -
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22 SERVICE

CUWACUS AEN ¥ dcutin
(Part of The BOC Group pieg
- .- 7 W, Sussex RHIO2LW
T o " Tel: 0293 28844
_ TR - -« "Telex:87123 edivacg

PROCEDURE FOR RETURNING CONTAMINATED
PUMPS TO EDWARDS HIGH VACUUM OR
EDWARDS HIGH YVACUUM DISTRIBUTOR

When returning a pump to EHYV, the following procedure should be
followed:
. All fluid must be drained prior to despatching the pumps.

2. Allpump outletsmust be sealed with suitable blanking covers or
PVC tape.

3. Allaccessories should be removed and if they require servicing,
sealed in heavy-duty polythene bags and secured to the pallet
with the pump.

4. Inletand outer mist filters should be removed. All filer elements
must be removed and disposed of as contaminated waste,

5. Any openings left by removing accessories must be sealed with
suitable covers or PVC tape.

6. Pumpsandaccessories must be sealed in a heavy duty polythene
bag and securely strapped to a suitable pallet {the dimensions of
which should not exceed 510mm by ?15mm),

7. Thepallet must be labelled in accordance with current Packaging '

and Labelling Dangerous Substances regulations 1978
(Sf No. 209} and subsequent amendments. At the present time
(1985} the following fabels should be used:

MAY CONTAIN TOXIC
OR CORROSIVE CHEMICALS

8.

The Service Department at EHV or EHV Distributor must be
notified in writing of the nature of the hazard, the name of the
carrier and anticipated delivery date, using Form HSC 00|, This
should be either Faxed (Fax No. 0293 33453) or sent by Ist class
post to ensure that we have this information before we receive
the equipment.

A copy of form HSC 001 should be handed to the carrier who
must be informed that the cargo may be contaminated and who
should present this copy of HSC 001 with the delivery note

at EHV.

Itis recommended that such pumps should only be transported
in vehicles where the driver is in a separate cab, eg open back
lorry.

Failure to comply with this procedure will lead to delays in
servicing the equipment.

e
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3. VACUUM CONNEXIONS

For optimum pumping speed, connecting pipelines should be of
minimum length and bore size not less than the inlet port
dimensions. A  flexible connexion (bellows} should be
positioned in the pipeline from the system to the pump to absord
‘any vibratlons generated through the system during operation.

An adaptor with a *NW10 size Klein flange is provided for
connecting the pump inlet to the system by using the NW10
centring and O-ring supplied in fitting pack code number
04-A371-01-026. Refer to item 11 of Fig.6. i

*Compatible with Edwards (ISQ) SC couplings.

An alternative position for the inlet adaptor is shown in
Fig.1.

The Dlug and adaptor can be interchanged by removing the side
panel for access,

A spare outlet nozzle 1s also supplied which mai be substituted
for the NW10 flanged adaptor where a rubber or plastic tube
connexion 13 preferred - the nozzle is suitable for 9mm bore
vacuum hose or suitable plastie tubing.

3.1 Pumn outlet connexion

A plaln nozzle is provided for the pump discharge connexion -
the nozzle 1s suitable for 9mm bore vacuum hose or suitable
plastic tubing.

11

S
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T-
2.
3.
b,
F.

Inlet adaptor (NW10 flange) 6.
Gas ballast T.
Qil filler . 8.
Qutlet (discharge) nozzle - g.

0il sight glass

*10,
* ¥

*Not supplied with pump
0il drain
Baseplate -
Mains electrical cable (entry
NW10 centring ring and Q-ring

‘NW10 clamping ring

11, NW25 adaptor kit

FIG.2 External connexions and fittings

»
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h.  OPERATING INFORMATION

WARNTNG

Znsure the pump outlet i3 not obstructed. This will cause a
very dangerous internal pressure build up resulting in blown
seals and bursting of the oil box which could cause physical

injury.

4,1 Direction of rotation

Clockwise as viewed from the cooling fan end of the motof.

CAUTION: Incorrect rotation can cause dangerous internal
pressure build-up.

4,2 Start up

Before starting the pump, check that the oil level is visible in
the sight glass and above the 'MIN' level. The pump will
operate satisfactorily at this level during normal use.

When starting up a new pump or if the pump has not been run for
a considerable period - check that the oll level in the

sightglass drops slightly (3 to 5 mm) after start up; this drop
is indicative that the pump has been primed with oil.

4,3 Ultimate vacuum

When measuring ultimate vacuum, it should be noted that the.
pump oil may have a vapour pregsure which is higher than that of
the permanent gases in the evacuated system,  Gauges of the
Piranl type measure the total Pressure-of permanent gases and
vapours and will register differently from gauges of the Meleod
type which will only indicate the pressure of the permanent
gases. To achieve highest vacuum when the pump has been filled
with.fresh oil, it is recommended that the pump is run on full
gas ballast for about 30 minutes. This has the effect of
purging the oil and improves ultimate vacuum.

The pump is of rugged construction, . designed for long term,
trouble-free service, provided the recomnended operting and
servieing procedure is adhered to. Before despatch, each pump
is inspected and tested -for performance. Many c¢ases of
suspected failure or poor pump performance are in fact due to
leakage in the wvacuum gystem, faulty gauges or unsuspected
contamination of the pump oil. Any such possibilities should
be rigorously investigated and rectified.

4,4 Shut down

. down for any
reason, the system vacuum will not be maintained. Hence, for
greater system security, it is recommended that a solenoid
operated gas ballast valve (EBV20) is fitted in place of the gas
ballast filter, Alternatively, for complete system isolation,
a PV10EK solenocid operated pipeline 'valve can be fitted in the
pump inlet line.

If the pump is operating on gas ballast and ia shut

03-A371-01-882 - 10 -




5-

MATNTENANCE

All bracketted figures in Section 5 refer to Fig.5.

The periodic maintenance requirements listed in Table 1 are

recommendsd to promote long-term service life and trouble-free
The maintenance frequencies specified’
are intended as a guide to the operator and may be sultably
adjusted as determined by service experience.

operation of the pump.

The mainténance procedures include fitting of replacement parts
obtainable in seals kit code number 14-A371-01-820. :

TABLE 1 - MATNTENANCE SCHEDULE

FREQUENCY

Daily

After initial 100 -
houra running then
every 6 months and
after major overhaul,

3. A3z for 1

4. Every 12 months
5. Every 12 months
6. Every 12 months
®NOTE 1:

13 used in contaminated or

E*NOTE 23

REQUTREMENT

Check oll level

*0il change

Clean internal oil
filter. Frequency items

Y and 5 can be carried

out dhring this requirement.

2
Examine discharge valve
and apring. Renew if
required.

Examine oil distributor
rubber seal. Renew if
required. :

*¥*Check drive member

0il seals for leaks

PROCEDURE

Refer 5.1.1

Refer 5.1
and 5.7.1.

Refear 5,2

Refer 5.3

Refer 5.4

Refer 5.5

More frequent oil changing will be neceasary if the pump

'dirty systems’, The oil should be
visually checked periodicaliy for discolouration by viewing in the
sightglass - the oil should be clear and transparent.

If the seals are defective, oil seepage will be visible

from the bottom of the access panel (inlet side) or from the base of

the motor mounting plate.

- 11 -
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5.1 90il changing

It 1s recommended to run the pump for about 15 minutes to warm
the o0il for ease of draining. An extension tube for the oil
drain is supplied in support pack number 08-A500-02-000.
Proceed to drain the 0il (after warm up) by unscrewing the drain
plug (23) in the bottom of the oil box and allowing the oil to
drain out completely Into a suitable receptacle, If the oil is
dirty or contaminated, it is highly recommended that the pump
is thoroughly flushed through with clean oil prior to re-
filling. A flller plug (46) is provided on the top of the oil
box (12},

5.1.1 0il filling

Remove the oil filler plug (U46) and fill the pump to a level
which 1s visible within the sight glass range and above the
"MINIMUM' oil level. Use the recommended grade of Edwards oil,
Replace the oil filler plug after examining the O-ring seal
(88) for deterioration - renew if necessary,

NOTE 1: During normal operation the oil level must always be
visible in the sightglass.

*NOTE 2: It 4is recommended that the inlet strainer (3),
"positioned in the inlet port, 18 removed and cleaned at each oil
change, Clean the strainer by washing it in a suitable ¢leaning
agent. The opportunity should also be taken to examine the
condition of any external filters or traps.

t

=

}‘% o= §

]
- r:1°==:° Distributore

f To rotor end faces

and journmal hearing

o1t pusp %\

fillter/strainer

L o

Oy
. e e e

[

FIG.3 Oil system (achematic)
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5.2 Internal oil filter cleaning

It will be necessary to remove the oil box (12) to gain access
to the filter (U4) which i3 positioned underneath the stator

(9) .

1. Disconnect the syatem and motor electrical connexions.

2. Remove the retaining screws then detach the oil box (after
draining).

3. Carefully ease the filter towards the adaptor (11) and
withdraw the filter (4) and its spring (68).

4, Wash the filter in a suitable cleaning agent and
re-assemble,

5.3 Discharge valve renewal

This 1is carried out with the oil box removed and the pump
disconnectged -as per 5.2.

1. Remove retaining screws (95) and detach oll box baffle
(52).

2. Remove retaining screws (94) and detach baffle assembly

(6).

3. Remove the valve pad (62) and spring (66) and inspect for
damage or deteriorationj also for wear on the seating face
of the valve pad, '

4., Renew pad or spring, as decessaryggprior to re-aasembly,
5. Re-assemble components in reverse of above.

5.4 Qi1 distributor valve renewal

This 1is carried out with oll box removal and the pump motor
disconnectad as per 5.2.

1. Remove the retaining screws (95) and detach the oil box
baffle (52) distributor housing (16), spring (68},
distributor weight (17) and spring (66).

2. Remove the seal plate (54) and the distributor valve (63).

3. Examine the valve for damage, wear or deterioration -
renew as necessary.

4. Re-assemble components in reverse sequence.

-~ 13 = 03-A371-01-882




5.5 Drive end oil seals renewal

Thia 1is carried out with oil box removed and the pump motor
disconnected as per 5.2.

1. Remove handle (40) and baseplate (39).

2. Remove the screws (99) retaining the motor plate to the
pump adaptor (11) then carefully slide the motor
assembly rearwards to clear the oil seals (83).

3. Carefully prise out the front (outer) oil seal. Clean the
drive member thoroughly and remove any light scores. Fit
replacement seal (available in seals kit code number

14-4371-01-820). Re-assemble <components in reverse
order,

NOTE: If the inner seal is undamaged, do not replace. If it is
defective then proceed as follows:-

1. Remove the three (long) retaining screws (97) and
detach the pump cartridge from the adaptor.

2. Remove the front bearing plate (13) and sealing ring (90).

3. The inner oil seal (83) will now be exposed and can be
prised out,

4, Fit replacement seal as in 5.5,3.
. 5. Re-assemble items in r;férse order.
CAUTION (upon re-assembly o% seals).
1. Locate front bearing plate (13) on pin (91),
2. Ensure drive member (50) is in position.

3. Exercise care during assembly to avoid damaging seals
or sealing rings.

03-4371-01-882 - 14 -




11

~

s, WA ah&rﬁ;\\\ﬂlb'%_‘\'\‘%.\b‘—"

By

O S s TNt W, e

1. Motor
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13. Front bearing plate
39, Baseplate
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O~ring

Motor attachment screws

FIG.4 -Assembly of drive end oil seals
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FIG.5 E2M1.5 rotary vacuum pump
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6.

PUMP AND SYSTEM PROTECTION

6.1

6,2

6.3

6.4

Removal of condensable vapours

When a high quantity of condensable vapours are present 1n
the system, gas ballast must be introduced into the pump
by rotating the gas ballast valve anti-clockwise; the
valve should be opened fully.

Before pumpiné vapours, the pump should be isolated from
the system and allowed to run for approximately 30 minutes
to warm the oil which will assist in preventing vapour
condensation in a cold pump.

Where there is a possibility of vapoursa condensing in the
vacuum line and could subsequently be carried to the pump,
an inlet catchpot should be used,

Where water vapour is positively present and a rapid pump
down to low partial pressure 1is required, an inlet
dessicant trap is recommended.

Chemically aggressive vapours and hazardous substances

For pumps that are used in syatems which evolve vapours -or
gases of a chemically aggressive or corrosive~nature, the
gas ballast flow may not completely protect the pump., In
these oconditions the use of a chemical inlet trap or a
chemically inert pump oil is advisable. When pumping oil-
soluble vapours, some contamination of the pump oil is
inevitable. ' This can be' reduced by inecreasing the pump
temperature by heat insulation of the pump casing or by
increasing the amount of gas ballast, High temperature
assists in purging the oil at the end of the pumping duty,

After pumping ° large quantities of vapour, it is
recommended that the pump i3 isolated from the system and
run for .at least 30 minutes with maximum gas ballast flow,
This method particularly applies after corrosive or "oil
soluble vapours have been pumped. During any pause in
actual pumping duty, the pump can be advantageously
employed in purging the oil by this method.

Sodium azides

Pumps which are constructed of materials suitable for
pumping sodium azides are denoted by the suffix "AZ" added
to the model number e.g. E2M1.5AZ,

Ingress of dust

To protect the pump from ingestion of any solid particles
from the vacuum system, inlet filters must be installed,

-
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6.5 Hermetically seaied pump

This particular model of the E2M1.5 has been specifically
designed for pumping very pure and/or preclous gases.
Further information about this type of pump may be
obtained from Edwards High Vacuum.

7. ENVIROMENTAL PROTECTION
When pump down from high pressure is frequent or prolonged or
when gas ballast is used, a mist filter* is recommended to
eliminate pump oil mist discharge and avoid environmental
pollution,
Alternatively, the exhaust outlet may be piped to discharge
externally. Such an arrangement will require a sump (catchpot)
and drain point so positioned as to prevent any fluids that
condense in the pipe from running back into the pump therefore
causing serious contamination.

RCAUTION
The mist filter will not provide protection against discharge
of toxic substances evolved in the system being pumped.
Suitable exhaust arrangements should be made for orotection
against this hazard.

8. LUBRICANTS

8.1 Chemically resistant lubricants for pumping oxygen

When oxygen is to be pumped,‘é chemically inert and stable pump
oll must be used, 0ils of this category can alsc be used

"advantageously where chemically aggreéisive gases and vapours

may enter the pump.

Suitable members of the range of synthetie oils known as
'FOMBLINS' have excellent propertigs for these applications.

8.2 Fomblin oils

Fomblin oilg are fully flourinated perfluoropolyethers and are
non~toxie, practically inert chemically and have no flash point
or fire point. Further information on Fomblin Ffluids is
available in Edwards publication 03-H305-51-895,

8.3 Standard and low temperature lubricants

Edwards No.15 or 17 oil is recommended for all pumping duties,
These are straight mineral oils and although having similar
viscosities No.17 is blended with multi-functional additives to
give maximum protection against corrosion and is useful where
corrosive gases or vapours may be encountered. . No.17 should
not be used where external chemical filtration is fitted.

- 19 - 03-A371-01-882




*Not supplied with

accesaory

FIG.6 Accesacries
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9. PRODUCT DESCRIPTION - SPARFS - ACCESSORIES
9.1 Product description Ordering number
E2M1.5 pump 220/280V single phase 50/60Hz 03~A371-01-930
E2M1.5 pump 105/115V single phase 50/60Hz 03-4A371-01-988
Motor code (220/280V) A07108012
Motor code (110V) A07105015
9.2 Spares
Maintenance kit comprising:-
Blades, springs, seals, gaskets, filters E
and washers i 14-A371-01-800
Seals kit 14-A371-01-820
No.15 o0il 1 litre 09-H110-02-015
No.1T oil 1 litre 09-H110-04-015
Klein flange:-
NW1C O-ring and centring ring (pack of 5) 08.C105-14-495
NW10 O-ring {pack of 5) 08-HC21-24-035
9.3 Accessories
Adaptor kit (INLET) 04-C105-01-608
3/8in BSP to KF25 comprising:
KF25 clamp 08-C105-12-401
KF25 NIT Q-ring 08-H021-2U4-015
KF25 centring ring 08-C105-14-496
O-ring for 3/8in BSP 08-H021-05-010
Edwards offer a fully comprehensive prange of accessories for
‘the E2M1.5 rotary vacuum pump. Xllustrated in Fig.6 and listed
‘a3 follows:- .
Fig.6 Item Model 'Descrigtion _ Ordering number
N .
1. ITO20K  Inlet catchpot - to trap liquid  OUL-AU41-10-000
droplets - prevents moisture
from the gas loads reaching
the pump.
Adaptor kit required
2. ITF20K  Inlet dust filter - to protect O4-All2-15-000
the pump against abrasive dust.
Incorporates a nylon filter
element. Used where there is
moderate dust concentration.
Adaptor kit required
3. ITD20K  Inlet dessicant trap - designed OU~-ALN5-10-000

for use on systems where the
requirement is for removal of
limited quantities of moisture
to low vapour pressures. The
phosphorous pentoxide (P.0.)
desiccant is contained if g
four-tier tray assembly.

Y

Adaptor kit required

- 21 -
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Fig.h Item Model
b, ITC2CK
5. EBY2C
6. FL20OK
Te PV1QEX
8. OMF 2
90 -

03-4371-01-882

Descopription

Inlet chemical trap - to
protect against chemically
active gases - incorporates a
basket to contain trapping
material appropriate to the
duty; e.g. activated charcoal
to trap heavy vapours ete.

Adaptor kit required

Solencld operated gas ballasti

control valve - for remote
or automatic on/off control
of gas ballast - can be
connected so as to shub-off
ballast when the pump 1is
switched off; to prevent

air returning to the system. -
Direct fitting except when used
with ITO-ITF, ITD, ITC20 inlet

filters, when a tin BSF M/F
elbow is required.

Adaptor elbow

Foreline trap - for use on
clean pumping systems -
utilises the trapping
properties for oil vapour

* of activated alumina to

prevent back migration of
rotary pump oil vapour into
the vacuum system.

Adaptor kit require&y

Solenoid operated pipeline
valve - for direct connexion
to pump inlet to provide
complete syatem protection.
if the pump is switched off
with the gas ballast valve
open.

OQutlet mist filter - can be
utilised to ecapture oil mist
which would otherwise be
emitted to the environment
with effluent gas, either
whert gas ballasting or when
pumping high gas throughputs.

01l drain extension - provides

0il box draining facility to
existing drain port, addition
of further extensions can
facllitate any length
requirements,

- 22 -

Ordering number

O4-A444-10-000

20-A500-06-930
(220/240V, 1ph,
50/60Hz )

20-A500-06-~984

(100/120V, 1ph,
50/60Hz)

14-H035-18-141

, 04-A133-05-000

08-C311-07-000
(200/240V, 1ph.
50/60Hz)

08-C311-08-000
(110/127V, tiph.
50/60Hz)

04-4131-06-000

04-4500-02-000




Fig.6 Item Model Cescription Orderinz number

10. - Vibration isolators = rubber QU-A248-01=410

pedestal type mountings for (Set of U4)
pumps installed in frame

structure - to reduce

transmission of noise and

relieve stresses due to

misalignment of mounting

points on structure.

11. - NW25 adaptor kit - provides Q04-A371-01-028
fitting facility for items -
1-2-3-1-6 inclusive which
nave NW25 flanges,

- - NW10 flexible bellows - made 08-C105-11-670

of atainless steel, For
installation in the pipeline
from the pump to the system -
recommended if anti-vibpation
mounts are utilised.

COMMUNICATION WITH EDWARDS

Any communication relating to the subjeet of this instruetion should
be addressed to Edwards High Vacuum or to the supplier from whom 1%
was purchased, '

Please specify:
1) the model, serial number and code.
2) the date of purchasa. L

3) youb order number and the suppliers sales reference.

Equipment MUST NOT be returned to the éupplier without prior
arrangement, - .-

IMPORTANT Health and Safety

Under Section 3 of the Health and Safety at Work Eto Act 1974 every
employer has a duty to conduct his business so as not to expose
persons not in his employment to risks to their health and safety.
When goods are returned to the supplier, therefore, warning must be
glven if their usage is likely to render the equipment hazardous in
any way. Your attention is drawn Lo FORM HSC001 attached.

Edwards High Vacuum and its distributors reserve the right to refuse
acceptance of any equipment returned which they have reason to
believe may be hazardous.

Damage in transit

If any damage has qcecurred in transit, it is important to i{nform both
the carrier and the supplier within three days of delivery.
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LUWACUS CHEO Yuchuiil
(Part of The BOC Group plc)
7. W.Sussex RHIO 2L W
Tel: 0293 28844 =~

HEALTH AND SAFETY CLEARANCE
FORM HSC 001

4.5

1.0 This form must be used when returning pumps and equipment
for service at EHV or EHV distributor as per EHV procedure.

A completed copy of this form should be Faxed (Fax No.
0293 33453) or sent by [st class post to ensure that we have this
information before we receive the equipment.

A further copy should be handed to the carrier with the
equipment.

3.0 Failure to complete the form or comply with the procedure will
lead to delays in servicing the equipment.

40 Please complete the following sections:

4.1 Pump/Equipment TYP ..vevnininicninininins cerrenpasenasieseaneas -

SEHAl NO, cvveerrreeerereeeseasssereeesssseemsssssmsesssassseseseasasessasasssemsasssasees

4, 3 0 Details of all substances pumped.
4.3.1 Chemical names:

20

L T Y YT Y P PR R LT P P

() i s s

O

4,32 Precautions to be taken in handling of these substances:

T ——

L P Ry P e T PPy P P TR LN R I TS AR P T}

( 4 7.3 Action to be taken in the event of human contact or splllage.

L T T T P P PP PP T PP PP TP PP PP TPTTR IS TTRLTR TN

) ST
() JF OO st e aa s r e

(€) s —————— e o s

44 _Any further mfonnauon whtch you consider relevant:

LR T R P T Y PP L Py PP PR P T PR LR P

Please complete section 4.5.1 if substances are not toxic or
hazardous or 4.5.2 if they are.

4.5.1 | hereby confirm that the equipment specified above has not

pumped or come into contact with any toxic or hazardous
substances and that the equipment has been drained of lubricant.

I I T I PRI TP TITTY TITTILI TN [T TR L T PP P PP I PP TP

Signed: .creeriee

NEMEe: .o rereereessnsannnas

Vaprsapissadrrieraens

T T I TR RY T TP PPrer

For and on behalf of. ..o

Date ovvvcriennereenrecnrensss s ensaesenenes s

..... [

4.5.2 Lhereby confirm that the only toxic or hazardous substances that

4.6

the equipment specified above has pumped or been In contact

with are mamed above, that the information given is correct and

that the following actions have been taken:

I, The equipment has been drained of Jubricant.

L The inlet/outlet ports have been sealed and the equipment
has been securely packed and labelled in accordance with
EHV procedure,

3. The carrier has been informed of the hazardous nature of the
consignment.

SIZNed: v e

~
Name: ... TN
POSIION! s1ueerrerrcsmeencrsercansrieemmessmsnieasissns e sssrsssasesses
FOr and 0N BERAI OF: +.vvevsrerresseressessesssssssesessasssessssssssmmsons
DL i crcercrmre s emes e e sss st

Can:ier to be used; .....

IMPORTANT

Before returning any product for service this form must be
completed and sent to the Edwards company or official
dlst'lbutor undertaking the service.




SNQQ\Q\&? Tube Fittings

INSTALLATION INSTRUCTIONS

{1/4” to 1 & 6mm to 25mm}
SWAGELOK Tube Filtings are installed in three
easy steps: .

1. Simply insert the lubing into lhe
SWAGELOK Tube Fitting. Make sure the
{ubing rests firmly on the shoulder of the
fitting and the nut is finger-light.

2. Before tightening the SWAGELOK nul,
scnibe the nut at the 6 o'clack position.

J. While holding the fitling body steady with a
back-up wrench, tighten the nul 1-1/4
{urns . Watch the scribe mark, make ane
complete revolution and continue to the 9
o'clock posilion,

Use the Gap Inspection Gage to assure sulfl-

clent pull-up,

*for J167 and 4mm or smaifer tube fitlings, see

olher side,

INSTALLATION INSTRUCTIONS (1/16" 1/8“ 3/16" 2,
3 & 4mm) size SWAGELOK Tube Fittings

To make a proper connection, tighten the SWAGELOK nut 3/4
lurn from finger-tight position.

Tightening these sizes in this manner will provide a leak-
proof, torque free seal at alf tubing connections,

Use the Gap Inspection Gage to assure sufficient pull-up.
< KT8, 198 Swigeion Co . 2% (hls resened

8\\,\0.09,\(}{; Tube Fittings

b mw& SWAGELOK Co., Solon, Ohio 44139

ekl = i SWAGELOK Canada, Lid., Niagara Falls, Ontareo
TUBE FITTINGSE==

INSPECTION GAGE
ASSURES SUFFICIENT
PULL-UP

* Useful for both the
installer and inspeclor

* If gage will not enter
gap, fitting pull-up is
sufficient -

®
8\“(3&\9-\6\&‘ Tube Fittings
F Cormacrs E: Crawford Fitting Company

Swao\O%. 29500 Soton g, Soton GH 44129

TUBE FITTINGS Crawlord Fitings {Canadal, Ltd , G191 U984 Laad Seevce Co FH APl mesenvrd
Miagara Falls, Qntano Prows s US4 §5 45 INE.J0d 8 NS 1P QY

CAUTION

DO NOT MIX OR INTERCHANGE PARTS OF TUBE
FITTINGS MADE BY OTHER MANUFACTURERS.
SWAGELOK Tube Fittings are manufac-
tured ©O exacting tolerances. The critical
interaction of precision parts as designed
is essential to reliabilicy and safety. Lsing
parts of fittings made by other manufac-
turers with SWAGELOK Tube Ficting
parts will not provide reliable connections.
Damage or injuries mMay result fram inter-
changing or mixing parts of tube fittings
made by other manufacturers with
SWAGELOK Tube Fitting parts.




TC160 Pu NG TROL [RIGGER MoD

*¥ Auxilliary 5V supply

*¥ Fully isolated input

*¥ DIN rail or wall mounting

*% Triggers different current rating thyristors
*% 50Hz OR 60Hz operation

*% Wide range of input type

The TC160 phase angle control trigger module is designed to

provide optimum levels of isolated gate drive for isolated

thyristor modules or discrete SCR's up to 1000A rating. These modules
generate a gate trigger pulse suitable for thyristors connected as
inverse parallel pairs. They are driven from fully isolated input
signals. No external components or ancillary power supply units

are required.

SPECIFICATION
Input range 0-5V, 0-10V and 4-20mA
Input impedence 50K min. for voltage input
500R max. for 4-20mA input
Max. input 25V
Qutput current 2A peak (each gate)
Off state dv/dt 100V/us
Fusing (optional) 150mA high speed fuse, (refer to circuit
] diagram)
Auxillary output 5V, 4mA dc max. (short circuit protected)
Isolation 2500Vrms input/output
Line voltage 240Vac or 440Vac +10%, ~15%
Supply frequency 48Hz to 63Hz
Operating temperature O to 50 Deg. C
Storage temperature ~10 to 70 Deg. C
Input signal/firing linear
angle

ORDERING INFORMATION -

You are welcome to order by description or cede,

160 - - - 00

. .
. .

INPUT R R N O Iy H H

SUPPLY VOLTAGE ..c'.c.lllII.l.l.l..l.l.‘.llll‘ll..: H
END OF CODE P I R I T Y

Input 4-20mA” _ 1
0-5Vdc ' 4
0-10Vdc 5

Supply voltage 120V 1
240V 2
440V 3

End of code 00




r

- BOC KJLEEE
r/2¢ Gases

This product is avaifable in a variety of grades and container sizes,
Please contact our Sales Office for specific details on our current

Container contents should not be identified by colour alane.
Containers are stencilledflabetled helium,

In the case of mixtures containing helium the containers are
stencilled with the names of all the mixture components
tegether with their respective concentrations.

ln some instances, container valves are protected from mec.
hanical damage by a detachable dome cover or guard, Where
provided, this device must be correctly fitted when the con-
tainer is not in use and when returning it to BOC.

It is important to use the correct pressure/flow control equip-
ment, The choice of suitable equipment is dependent on the
gas purity and the user’s operating requirements, Contact BOC

Physical Properties(Pure)

Special Gases Sales Office for advice,

Safety

WARNING: ASPHYXIANT

GAS

Hazardous properties

Asphyxiant at high concentrations.

Considerably tighter than air.

Compressed gas in container at up to 200 barig)
pressure.

Safety precautions {see reversa side)
Containers in use should be in open air or in a well

ventilated room. M

Materiat compatibility

Helium is inert and so any common metal is
acceptable provided equipment is designed to
withstand process pressure,

Leak detection

Apply {eak detection solution to suspect sites on

lines and equipmem.;f Bubbling shows up leaks,
1

LToxlcity and Symptoms

Helium is intrinsically non-toxic and inert but
will not support life and at high concentrations

. acts as an asphyxiant by displacement of oxygen.

Symptoms of asphyxiation include rapid and
gasping respiration, rapid fatigue, nausea and
vomiting, c¢yanosis and may lead to loss of con-
scigusness and death from anoxia.

Gas data and safety sheet

Helium
He

Molecular weight 4-0026
Specific volume (20°C, 1 atm) 6-03 I/g
Boiling point {1 atm} —268-90¢C
Density, gas {b.pt, 1 atm) 16-89 g/t
Density, gas {20°C, 1 atm} 0166 gt
Critical temperature —267-950C
Specific gravity (air=1} 0138
Colourless

Odourless

SUBSTANCE IDENTIFICATION (UN) NO. 1046
HAZARD IDENTIFICATION NO. -
EMERGENCY ACTION (HAZCHEM) CODE 2T

Emergency Action

Inhatation {asphyxiation conditions)

b Minimising personal risk, immediately remove
victim to uncontaminated area, Ensure there is
no obstruction to the airway. If breathing weak
or stopped apply artificial ventilaifon with sim.
ultaneous administration of oxygen, preferably
using oxygen resuscitator, Summon ambulance.
Keep warm and rested.

Leaking container

If container in encloted area evacuate the area,
Minimising risk of asphyxiation, check container
valve ctosed, Move cylinder to fume room or apen
space downwind and away fron persons,

Action in event of fira

In general, vacate area, call fire brigade, if unable
to extinguish fire keep surrounding containers
cool with water hosed from a safe distance, lnform
fire brigade of potentiaf danger of exploding and
rocketing containers.

\"
me\'genc h
i 5oy 52,6677




/2277 Gases

BOC Speciai Safe Handling and Storage of
Compressed Special Gases

The lollowing general practices are recomm-
ended for the safe handling and storage of
high pressure gaseous and liquefied-compress-
ed gases in transportable containers. Add-
itional precautions may be necessary dep-
ending upon the category to which the gas
belongs {(corrosive, toxic, flammable, pyro-
phoric, oxidant, radio-active or inert}, the in-
dividual properties of the gas, and the process
in which it is used.

Generat

o Only trained persons should handle com-
pressed gases.

» Observe all regulations and focal require-
ments regarding the storage of containers,

« Do not remove or deface labels provided
for the identificalion of the container
contents.

e Ascertain the ideatity of the gas before
using it.

-0 Know and understand the properties and
hazards associated with each gas before
using it.

& Establish and implement plans to cover
_any emergency situations that might arise.

® When doubt exists as to the correct hand-
ting procedure contact BOC Special Gases.

Handling And Use
* Wear stout gloves.

& Use a wolley or other suitable device or
technigue for transporting heavy con-
tainers, even for a short distance.

e |eave valve protection caps or guards
{where provided} in place until the con-
tainer has been secured sgainst a walf or
bench or placed in a stand and is ready
for use.

& Where necessary wear suitable eye and face

°  protection. The choice between safety
glasses, chemical goggles, or full face
shield will depend on the pressure and
nature of the gas being used,

» Where necessary for toxic gases see that
self-contained positive pressure breathing
apparatus or a full face air line respirator
is available in the vicinity of the working
area.

¢ Check for gas leaks using a suitable method
{flammable and toxic gas monitors are
available}.

Ascertain that an adequate supply of water
is available for first aid, fire fighting, or
dilution of corrosive material in the event
of leakage.

Employ suitable pressure regulating de-
vices on all containers when the gas is
being emitted to systems with a lower
pressure rating that of the container.

Never permit fiquefied gas to become
trapped in parts of a system as this may
resuft in hydraulic rupture,

Before connecting the container for use
ensure that back feed from the system
into the container is prevented.

Ascertain that all efectrical systems in the
area are suitable for service with each gas.

Never use direct flame or electricat heating
devices to raise the pressure of a container.
Containers should not be subjected to
temperatures above 450C,

Never re-compress a gas or a gas mixture
from a container without consulting BOC
Special Gases.

Never attempt to transfer gases from one
container to another unless expressly pre-
agreed with BOC Special Gases.

Do not attempt to increase liquid draw-off
rate by pressurising the container without

_first checking with BOC Special Gases.

Do not use containers as rollers or sup-
ports, or for any other purpose than t©
contain the gas supplied.

Never permit oil, grease or other readily
combustible substances to come into
contact with valves of contginers con-
taining oxygen or other oxidants,

Keep container valve outlets clean and free
from contaminants, particularly oif and
water.

) ,
Do not subject containers to abnormal
mechanical shocks which may cause
damage 10 their valves or safety devices.

Never attempt {0 repair or modify con-
tainer valves or safety relief devices. Dam-
aged valves should be reported immed-
iately to BOC Special Gases.

Close the container valve whenever gas is
not required, even if container is still con-
nected to equipment,

Replace outlet caps or plugs and container
caps (where provided} as soon as container
is disconnected from equiprent.

*

Storage

Containers should be stored in a well ven-
tifated area.

Store containers in a location free from
fire risk and away from sources of heat
and ignition.  Designation as a ‘No
Smoking' area may be desirable.

The storage area should be kept clear
and access should be restricted to author-
ised persons only. The area should be
clearly marked 3s a store and appropriate
hazared warning signs displayed {flammable,
toxic, radio-active etc.}.

Containers in storage should be properly
secured to prevent toppling or rolling,

Vertical storage is recommended where
the container is designed for this.

Container vaives should be tightly closed
and, where appropriate, valve outlets
should be capped or plugged,

Container valve protection guard or cap
shouid be in place and properly secured.

Protect containers stored in the open
against rusting and extremes of weather.

Containers should not be stored in con-
ditions likely 1o encourage corrosion.

Store full and empty containers separately
and arrange full containers so that the
oldest stock is used first,

Gas containers should be segregated in the
storage area according to the various cat-
egories [toxic, {lammable, oxidant, etc.}).

The amounts of flammable or toxic gases
in storage should be kept to 8 minimum,

Flammable gases should be stored away
from other combustible materials.

Containers held in storage should be
periodically checked for general con-
dition and leakage.

BOC Limited,
Speciat Gases,

24 Deer Park Road,
London SW18 3UF,
Tel: 01-542 6677
Telex: 9281564
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GAS SUPPLIES FOR QXFORD LASE?S METAL VAPOUR LASER SYSTEMS

The buffer gas supgly system for the Oxford Lasers range of metal
vapour lasers has been deslined for maximum ease of use. Using the
correctly specified gas will ensure optimum laser peformance.,

BOFFER GAS SPECIFICATION

CP GRADE NEON CP GRADE, HELIUM
Specification 99.,995% 99.999%
Typical Analysis
Helium S vpm N/A
Neon N/A 2 vpm
Nitrogen 5 vpm 2 vpm
Oxygen 2 vpm 1 vpm
Argon - Less than 1l vpm
Bydrogen 1 vpm 1 vpm
Carbon Dioxide Less than 0.1 vpm Less than 1 vpm
Total Hydrocarbons 1l vpm Less than 1 vpm
Moisture 2 vpm 1l vpm

GAS ORDFR DETAILS

Both CP Grade Neon and CP Grade Helium are supplied in a variety of
cylinders as detailed below. Other sizes are available - just

.. oontact. BOC. special Gases for details.

Buffer Gas Cylinder Contents Pressure valve Order
. SlZe Outlet Code
CP Grade Neon J 2000 1 44 bar  BS3 270567
C2 Grade Neon b3 500 ] 55 bar BS3 270570
CP Grade Neon D 290 1 137 bar BS3 110422
CP Grade Helium L 9060 1 200 bar BS3 271088
C® Grade Helium F 1240 1 137 bar BS3 271090
CP Grade Helium D 310 1 137 gar BS3 271087
The dimensions of the cylinders are detailed‘below.
Cvlinder Height Diameter ' Weight
L 1.60 m 0,23 m 70 Kg
J --1.52 m 0.23 m 70 Eg
rF 0.92 m 0.14 m 17 Kg
D 0.46 m 0.10m 4 Kg

REGULATOR ORDER DETAILS

The Spectrol 601l regulator is recommended to control the buffer gas
supply.

Requlator designation

601-GG~BS3
Order Code : B ls

Information from: BOC Limited
Special Gases

24 Deer Park Road
London SW19 3UF
Telepone: 01-542 6677
Telex: 928154

> Facsimile: 01-543 7268




